Amorphous to Crystal Conversion As a Mechanism Governing the Structure of Luminescent YV04:Eu Nanoparticles by Fleury, Blaise et al.
HAL Id: cea-02349621
https://hal-cea.archives-ouvertes.fr/cea-02349621
Submitted on 5 Nov 2019
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Amorphous to Crystal Conversion As a Mechanism
Governing the Structure of Luminescent YV04:Eu
Nanoparticles
Blaise Fleury, Marie-Alexandra Néouze, Alexy Freitas, Raj Ramamoorthy,
Thierry Gacoin, David Carriere
To cite this version:
Blaise Fleury, Marie-Alexandra Néouze, Alexy Freitas, Raj Ramamoorthy, Thierry Gacoin, et al..
Amorphous to Crystal Conversion As a Mechanism Governing the Structure of Luminescent YV04:Eu
Nanoparticles. E-MRS 2016, May 2016, Lille, France. ￿cea-02349621￿
CARRIERE David 
De: 
Envoyé: 
À: 
Objet: 
administrator@european-mrs.com de la part de European Materials Research 
Society via European Materials Research Society <administrator@european-
mrs.com> 
mercredi 13 janvier 2016 23:58 
(ARRIERE David 
Form submission trom: New Abstract submission 
Thanks for having submitted the following abstract: 
CONTACT AUTHOR : David Carriere (david.carriere@cea.fr) 
Abstract Key: P2RUQ 
Title: Amorphous to Crystal Conversion As a Mechanism Governing the Structure of Luminescent YV04:Eu 
Nanoparticles 
Submitted to symposium CC 
by Authors : Blaise Fleury, Marie-Alexandra Neouze, Alexy Freitas, Raj Kumar Ramamoorthy, Thierry Gacoin, David 
Carriere Affiliations: LIONS, NIMBE, CEA, CNRS, Université Paris-Saclay, CEA Saclay 
91191 Gif sur Yvette Cedex, France; Groupe de Chimie du Solide, Laboratoire de Physique de la Matière Condensée, 
UMR CNRS 7643, École Polytechnique, 
91128 Palaiseau, France 
Abstract: 
The development of functional materials by taking advantage of the physical properties of nanoparticles needs an 
optimal control over their size and crystal quality. In this context, the synthesis of crystalline oxide nanoparticles in 
water at room temperature is a versatile and industrially appealing process, but lacks control especially for "large" 
nanoparticles (> 30 nanometres), which commonly consist of agglomerates of smaller crystalline primary grains. 
Improvement of these syntheses is hampered by the lack of knowledge on possible intermediate, non-crystalline 
stages, although their critical importance has already been outlined in crystallisation processes. 
Here, we combine time-resolved, in situ SAXS/WAXS and EXAFS to demonstrate that during the synthesis of 
luminescent Eu-doped YV04 nanoparticles, a transient amorphous network forms with a two-Ievel structuration. 
These two pre-structuration scales constrain topologically the nucleation of the nanometre-sized crystalline primary 
grains within the amorphous network, and their aggregation in nanoparticles, respectively. The amorphous network, 
which forms within 40 ms, therefore determines the nanocrystalline structure, which forms in the minute range. 
This template effect not only clarifies why the crystal size is found independent of the nucleation rate, in 
contradiction with the classical nucleation theory, but also supports the possibility to control the final nanostructure 
with the amorphous phase. 
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